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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reactant microsphere which uses an 
oxyalkylene (Pori) derivative as a macro monomer component, and the functional matter fixed 
microsphere with which the functional matter was fixed by this microsphere. It is related with the 
reactant microsphere and functional matter fixed microsphere which can be used as a diagnostic 
drug, a drug carrier, a functional coating, a functional color, functional ink, etc. in more detail 
[0002] 

[Description of the Prior Art] In the field of a coating or a diagnostic drug, the latex or 
microsphere which consists of polystyrene is used widely. However, it is difficult to use these for 
the latex or microsphere which consists only of polystyrene independently in a drainage system 
•medium, since underwater distributed stability is bad and tends [ especially ] to sediment among 
a solvent, and concomitant use with a surfactant etc. is required for it. Moreover, since protein 
and the functional group which reacts do not exist in polystyrene latex when using polystyrene 
latex as support for diagnostic drugs especially, the support approach of an antibody becomes 
what is depended on an adsorption equilibrium, and has the trouble that the amount of antibodies 
by which adsorption support is carried out for this reason is restricted, or the antibody which 
carried out adsorption support tends to ****. Furthermore, other protein which lives together in a 
specimen adsorbs nonspecific, and there is also a trouble of reducing detection sensitivity and 
dependability. 

[0003] For this reason, although the monomer which has the functional group which carries out 
covalent bond to functional matter, such as protein, easily by using it as the monomer which can 
give moisture powder stability to the polystyrene latex or the microsphere obtained by carrying 
out copolymerization to styrene etc., or a monomer of the macromolecule for diagnostic drugs is 
demanded, the compound to which such a request is fully satisfied is not known. Therefore, the 
microsphere excellent in underwater distributed stability to which the request in the field of a 
coating or a diagnostic drug is fully satisfied is not obtained. Moreover, the microsphere which 
can fix functional matter, such as protein, easily by the chemical bond on a microsphere front 
face is not obtained, either. 

[0004] By the way, the polyoxyalkylene derivative which has a functional group at the piece end 



at a polymerization nature double bond and the piece end of another side is indicated by JP,57- 
92332,A, and it is used for it as a monomer component of a photopolymer constituent. However, 
using this compound as a macro monomer for manufacturing the macromolecule for proteinic 
functional matter immobilization is not suggested. 
[0005] 

[Problem(s) to be Solved by the Invention] It excels in the distributed stability in the inside of 
water or an organic medium, and, moreover, the purpose of this invention can fix functional 
matter, such as protein, in stability by the chemical bond easily, and is offering the reactant 
microsphere with which nonspecific adsorption's, such as protein's, cannot happen easily. Other 
purposes of this invention are the microspheres with which functional matter, such as protein, 
was fixed to the above-mentioned reactant microsphere by the chemical bond, and are offering 
the functional matter fixed microsphere with which the activity of the matter which the 
desorption of the fixed matter did not happen but was moreover fixed is fully demonstrated 
[0006] 

[Means for Solving the Problem] This inventions are the following reactant microsphere and the 
functional matter fixed microsphere with which the functional matter was fixed by this reactant 
microsphere. 

[0007] (1) General formula (1) 
[Formula 2] 

CH 2 = CC(OA) n -0-C-N I - (1) 

o o Nc " s ^^ 

Among [type, the oxyalkylene radical of carbon numbers 2-4 and n are the numbers of average 
addition mols of an oxyalkylene radical, and OA expresses the positive number of 1-1000. Even 
if one sort of things have added the oxyalkylene radical, two or more sorts of things may add it. 
Even if it has added in the shape of random in the case of two or more sorts, you may add in the 
shape of a block. Rl and R2 express a hydrogen atom or a methyl group independently, 
respectively. ] The reactant microsphere characterized by coming out and consisting of an 
oxyalkylene derivative expressed (Pori) and a copolymer with a hydrophobic radical 
polymerization nature monomer. 

(2) The functional matter fixed microsphere characterized by fixing the functional matter to the 
reactant microsphere of the above-mentioned (1) publication. 

[0008] In this invention, "oxyalkylene (Pori)" means oxyalkylene or polyoxyalkylene. The 
oxyalkylene radical expressed with OA of a general formula (1) is an oxyalkylene radical of 
carbon numbers 2-4, and is an oxyethylene radical, an oxypropylene radical, an oxy-trimethylene 
radical, oxy-1 -ethyl ethylene, and oxy-. - 1, 2-dimethyl ethylene, an oxy-tetramethylen radical, 
etc. are raised. These oxyalkylene radicals are radicals to which the addition polymerization of 
the alkylene oxide, such as ethylene oxide, propylene oxide, oxetane, 1-butene oxide, 2-butene 
oxide, and a tetrahydrofuran, was carried out. 

[0009] n of a general formula (1) - 1-1000 - desirable - 2-500 - it is the positive number of 5- 
300 still more preferably. When n is two or more, what has the same class of oxyalkylene radical 
may differ. In the case of the latter, even if it has added at random, you may add in the shape of a 



block. When giving a hydrophilic property, what ethylene oxide added independently as OA is 
desirable, and three or more things have desirable n in this case, moreover, the case where the 
oxyalkylene from which a class differs has added - ethylene oxide - 20-mol % - desirable 
more than 50 mol % - having added is desirable. (Pori) When giving oleophilic to an 
oxyalkylene chain, the numbers of addition mols other than ethylene oxide are made [ many ]. 
[0010] As that from which the class of oxyalkylene radical differs, what the oxyethylene radical 
and the oxypropylene radical added at random, the thing added in the shape of a block like a 
polyoxyethylene/polyoxypropylene, or the thing added in the shape of a block like a 
polyoxyethylene / polyoxypropylene / polyoxyethylene is raised, for example. 
[001 1] The oxyalkylene derivative expressed with a general formula (1) (Pori) On the mono- 
methacrylic ester of alkylene glycol or mono-acrylic ester, and a concrete target, for example, 
(Pori), alpha-methacryloyl-omega-hydroxy poly (oxyethylene) etc., N and N 1 - 
carbonyldiimidazole with a non-solvent or in organic solvents, such as benzene, toluene, 
chloroform, an acetonitrile, a tetrahydrofuran, and 1,4-dioxane - It is 0-100 degrees C preferably, 
and 100-+150 degrees C can be easily manufactured by making it react preferably for 1 to 4 
hours for for 10 minutes to 100 hours. After reaction termination can be easily isolated and 
refined by approaches, such as an extract, distillation, recrystallization, reprecipitation, dialysis, 
an ultrafiltration, gel filtration, ion-exchange-resin processing, and adsorbent processing. 
[0012] The reactant microsphere of this invention is what consists of a copolymer of the 
oxyalkylene derivative expressed with a general formula (1) (Pori), and a hydrophobic radical 
polymerization nature monomer. It is the particle which has the structure which the principal 
chain of a copolymer accumulated on the core and the oxyalkylene chain which is a side chain of 
a copolymer (Pori) accumulated on shell. (Pori) Functional groups, such as an amino group, a 
hydroxyl group, or a thiol group, the oxycarbonyl imidazole group which has high labile to the 
1st class amino group especially, or its substituent exists at the tip of an oxyalkylene chain. 
Although especially the particle size of a reactant microsphere is not limited, a 100-500nm thing 
is preferably desirable the mean particle diameter of l-1000nm. 

[0013] If the reactant microsphere of this invention is shown typically, it can express like a 
degree type (2). 
[Formula 3] 



[0014] When giving a hydrophilic property to the reactant microsphere of this invention, it is 
desirable to use that whose OA is independent addition of ethylene oxide as an oxyalkylene 
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derivative expressed with a general formula (1) (Pori), and it is desirable that especially n uses 
three or more things, the case where the classes of oxyalkylene radical differ ethylene oxide - 
more than 20 mol % - desirable - more than 50 mol % - it is desirable to use the added 
polyoxyalkylene derivative. Since the polyoxyalkylene chain of a hydrophilic property is 
accumulated on the surface of a microsphere as by using such a polyoxyalkylene derivative 
showed to said formula (2), the microsphere excellent in moisture powder stability is obtained. 
Moreover, since a polyoxyethylene chain or polyoxyalkylene chain with many addition mols of 
an oxyethylene radical shows amphiphilic, such a reactant microsphere is excellent in distributed 
stability in organic solvents, such as ethyl acetate, ethanol, a methanol, propanol, and a butanol. 
When giving oleophilic to a reactant microsphere, an oxyalkylene derivative with many (Pori) 
addition mols of alkylene oxide other than ethylene oxide is used. 

[0015] As said hydrophobic radical polymerization nature monomer The oxyalkylene derivative 
and the hydrophobic monomer in which a radical polymerization is possible which are expressed 
with a general formula (1) (Pori) can be used. For example, styrene, p-chloro styrene, m-chloro 
styrene, p-bromostyrene, m-bromostyrene, p-methyl styrene, m-methyl styrene, p-ethyl styrene, 
Styrene derivatives, such as m-ethyl styrene, p-divinylbenzene, and m-diyinylbenzene; Benzyl 
(meta) acrylate, Acrylic derivatives, such as methyl (meta) acrylate, ethyl (meta) acrylate, and 
butyl (meta) acrylate; vinyl ester derivatives, such as vinyl acetate and benzoic-acid vinyl, etc. 
are raised. In these, since it says that it excels especially in the stability in the water dispersion 
condition of a styrene derivative, especially the reactant microsphere which specific gravity 
generates small, styrene is desirable. 

[0016] The reactant microsphere of this invention can be manufactured by carrying out the 
radical polymerization of the oxyalkylene derivative expressed with a general formula (1) (Pori), 
and the hydrophobic radical polymerization nature monomer in the mixed solvent of water and 
water, and a mixable organic solvent. As the above-mentioned organic solvent, a methanol, 
ethanol, an acetonitrile, a tetrahydrofuran, 1,4-dioxane, dimethylformamide, dimethyl sulfoxide, 
dimethyl acetamido, etc. can use it preferably. Especially in these, ethanol is desirable. As for the 
mixed rate of an organic solvent and water, it is desirable 5:95-99:1 (five to 99 volume %), and 
to be preferably referred to as 50:50-95:5 (50 to 95 volume %) by the volume ratio of organic 
solventwater. A reactant microsphere is not formed even if it uses by the water independent or 
the organic solvent independent as a reaction solvent. 

[0017] As for the blending ratio of coal of the oxyalkylene derivative and radical polymerization 
nature monomer which are expressed with a general formula (1) (Pori), it is desirable 0.01 :99.9- 
50:50 and to be preferably referred to as 0.5:99.5-30:70 by the mole ratio of an oxyalkylene 
(Pori) derivative:monomer. If it comes outside the above-mentioned range, a reactant 
microsphere will become is hard to be formed. As for the total monomer concentration in a 
mixed solvent, considering as 0.1 - 10 mol/1 is preferably desirable 0.001 to 100 mol/1. If it 
comes outside this range, a reactant microsphere will become is hard to be formed. 
[0018] It is desirable to perform a reaction to the bottom of existence of a radical polymerization 
initiator. As a radical polymerization initiator, the peroxide or azo compound whose 10-hour 
half-life temperature is 10-150 degrees C is desirable. For example, inorganic peroxides, such as 
ammonium persulfate; A benzoyl peroxide, Tert butylhydroperoxide, diisopropyl peroxi 
dicarbonate, Organic peroxide, such as t-butylperoxy (2-ethylhexanoate); 2 and 2'-azobis [2-(5- 



methyl-2-imidazoline-2-IRU) propane] dihydrochloride, 2 and 2'-azobis [2-(2-imidazoline-2- 
IRU) propane] dihydrochloride, 2 and 2'-azobis [2-(2-imidazoline-2-IRU) propane], Azo 
compounds, such as 2,2 f -azobis isobutyronitrile, 2, and 2'-azobis (2-amidinopropane) 
dihydrochloride, 2, and 2'-azobis (2-methyl butyronitrile), 4, and 4'-azobis (4-cyano valeric acid), 
etc. are raised. As for the operating rate of a radical polymerization initiator, it is desirable to 
consider as 0.1-5-mol% preferably to the total number of monomer mols 0.001-10-mol%. 
[0019] a polymerization reaction - the inside of the degassing sealed tube, or the bottom of inert 
gas ambient atmospheres, such as nitrogen, an argon, and a carbon dioxide, the reaction 
temperature of 0-150 degrees C » desirable - 10-60 degrees C and reaction time - it can carry 
out on the conditions of 1 - 24 hours preferably for for 30 minutes to 100 hours. 
[0020] Moreover, as an option, a reactant microsphere can be similarly obtained by approaches, 
such as light, a radiation polymerization method, etc. by the exposure of ultraviolet rays, an 
electron ray, a gamma ray, etc. Thus, the reactant microsphere excellent in the mono dispersion 
nature of the mean particle diameter of l-1000nm and about 5 - 30% of CV values can be 
obtained by choosing terms and conditions, such as monomer concentration at the time of a 
polymerization, a solvent presentation, and a monomer presentation. The obtained reactant 
microsphere remains as it is, or after refining by approaches, such as centrifugal separation, 
sedimentation, dialysis, an ultrafiltration, gel filtration, ion-exchange-resin processing, and 
adsorbent processing, it can be used. 

[0021] The reactant microsphere of this invention is the thing of the structure which the principal 
chain part accumulated on the core and the oxyalkylene (Pori) chain accumulated on shell, and is 
excellent in the distributed stability in the inside of water or an organic solvent as shown in said 
formula (2). Furthermore, since the oxycarbonyl imidazole group excellent in reactivity or its 
substituent exists at the tip of an oxyalkylene (Pori) chain and this radical serves as ligand for 
functional matter immobilization, it is possible to fix various functional matter by chemical 
association. For this reason, it can be suitably used as a base material (support) which fixes the 
functional matter. Moreover, in addition to this, a color and a pigment are infiltrated into the core 
section, and it can be used as a functional color, and also can also be used as functional ink, a 
functional coating, etc. 

[0022] The functional matter fixed microsphere of this invention is a microsphere with which the 
functional matter was fixed to said reactant microsphere by the chemical bond (covalent bond). 
Although especially the functional matter to fix is not limited, physiological active substance; 
physic, such as external stimulus responsibility compound; enzymes, such as marker; light 
responsibility compounds, such as coloring matter, a color, a radiation label compound, a 
fluorescence compound, a chemiluminescence compound, and an electrode sensitivity 
compound, pH responsibility compound, and a heat responsibility compound, an antibody, an 
antigen, other protein, sugar, a lipid, a glycoprotein, a glycolipid, and hormone, etc. is raised, for 
example. In these, what has the amino group, a hydroxyl group, or a thiol group in a molecule is 
desirable, and what has especially an oxycarbonyl imidazole group or its substituent, and the 1st 
class amino group which reacts easily is desirable. 

[0023] as the concrete thing of the above-mentioned antibody - a polyclonal antibody, 
monoclonal antibodies, and these parts - a unit etc. is raised. Homo sapiens, a goat, a sheep, a 
rabbit, a fowl, etc. may be the things of what kind of the animal species origin, or these 



antibodies may originate in what kind of hybridoma. Moreover, as a concrete thing of the above- 
mentioned antigen, protein, an oligosaccharide, macromolecule sugar, low-molecular hapten, 
cholesterol, etc. are raised. However, in the case of hapten, it is required to have the functional 
group of either the amino group, a hydroxyl group or a thiol group in the intramolecular because 
of immobilization. The microsphere with which such an antibody or an antigen was fixed is 
suitably used as a diagnostic drug. 

[0024] Immobilization of the functional matter is performed by forming covalent bond, such as 
amide association, an ester bond, or thiol ester association, between the oxycafbonyl imidazole 
group of a reactant microsphere or its substituent, and functional groups, such as an amino group 
of the functional matter, a hydroxyl group, or a thiol group. The functional matter fixed 
microsphere of this invention can be easily manufactured by contacting said reactant 
microsphere and functional matter. The approach of adding and stirring the functional matter to 
the suspension of a reactant microsphere as the contact approach etc. is employable. 
[0025] Immobilization of the functional matter to the reactant microsphere of this invention can 
be performed by making a reactant microsphere and the functional matter react in a reaction 
solvent, as a reaction solvent - water, physiological sodium chloride solution, or pH=5-12 - 
desirable - organic solvent [, such as buffer-solution; ethanol, such as a phosphate buffer 
solution of 7-1 1, the carbonic acid buffer solution, citrate buffer solution, tris buffers, and the 
acetic-acid buffer solution, a methanol, an acetonitrile, a tetrahydrofuran, 1,4-dioxane, 
dimethylformamide, dimethyl acetamido, and dimethyl sulfoxide, ]; ~ a mixed solvent with 
these organic solvents and water, physiological sodium chloride solution, or said buffer solution 
etc. can be used. 

[0026] the concentration of the reactant microsphere in a reaction solution ~ 0.001 - 50 % of the 
weight - desirable - the concentration of 0.01 - 30 % of the weight, and the functional matter - 
lnmol/1- it is desirable to make one mol /into lmicromol/1 - 100 mmol/1 preferably 1. As for 
reaction temperature, it is preferably desirable in the case of a reaction with the amino group, to 
make it as 30-80 degrees C in the case of a reaction with 25-60 degrees C, a hydroxyl group, or a 
thiol group, and for reaction time to make it for [ 1 minute ] - 48 hours preferably for for 10 
minutes to 200 hours 0-100 degrees C. When it becomes out of range [ such conditions ], it is in 
the inclination for the stability of a microsphere to worsen. When using the microsphere which 
fixed the functional matter as a diagnostic drug, it is desirable to use that whose mean particle 
diameter is 100-500nm as a reactant microsphere. 

[0027] If the fixed reaction of a reactant microsphere and the functional matter which has an 
amino group is shown typically, it will become like a degree type (3). 
[Formula 4] 
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[0028] The mixture after reaction termination can be refined by approaches, such as centrifugal 
separation, sedimentation, gel filtration, ultrafiltration, dialysis, ion-exchange-resin processing, 
and adsorbent processing. Thus, since, as for the obtained functional matter fixed microsphere, 
the functional matter was being fixed by covalent bond, the desorption of the functional matter 
did not happen but was fixed by stability. Moreover, since the oxyalkylene (Pori) chain is piling 
up the front face, even when nonspecific adsorption of protein etc. cannot take place easily, 
either and a functional matter fixed microsphere is used as a diagnostic drug for this reason, it 
becomes what has high detection sensitivity and dependability. The activity of the functional 
matter furthermore fixed is also fully demonstrated. The functional matter fixed microsphere of 
this invention can be used as immobilized enzyme, a drug carrier, etc. besides a diagnostic drug. 



[0029] 



[Effect of the Invention] It can fix the functional matter in stability by the chemical bond easily 
while it is excellent in the distributed stability in the inside of water or an organic solvent, since 
the reactant microsphere of this invention consists of copolymers of the oxyalkylene derivative 
expressed with a general formula (1) (Pori), and a hydrophobic radical polymerization nature 
monomer. Moreover, nonspecific adsorption, such as protein, cannot happen to a reactant 
microsphere easily. 

[0030] Since, as for the functional matter fixed microsphere of this invention, the functional 
matter is being fixed by the above-mentioned reactant microsphere by the chemical bond, the 
desorption of the functional matter does not happen but the activity of the functional matter 
moreover fixed is fully demonstrated. 



[Example] Hereafter, although still more detailed explanation is given according to an example, 
this invention is not limited to these. 

alpha-methacryloyl-omega-hydroxy polyoxyethylene (n**7.6) lO.OOg (23.8mmol) andN, and 
N'-carbonyldiimidazole 3.86g (26.2mmol) was mixed among synthetic example 1 benzene, and 
it stirred at the room temperature for 24 hours. 20ml of distilled water washed this 3 times, after 
drying with anhydrous sodium sulfate, it freeze-dried, and the polyoxyalkylene derivative of the 
bottom type of the shape of white powder (4) was obtained. 



[0032] In 5ml (water: ethanol =2:8 (v/v)) of 80% ethanol water solutions used as one to example 
1 solvent As a polymerization initiator, 2 2 f -azobis [2-(2-imidazoline-2-IRU) propane] 2.5mg (it 
is 1.5-mol% to a lOOmicromol; all monomer), Polyoxyalkylene derivative 0.57mmol obtained in 
the synthetic example 1 and styrene 2.88mmol were taught, and the polymerization was 
performed among the degassing sealed tube, carrying out shaking gently at 60 degrees C for 48 
hours. Then, it dialyzed in a lot of distilled water for 48 hours, and reactant microsphere 
dispersion liquid were obtained. It is COULTER about the particle size of the obtained reactant 
microsphere. It measured using N4 mold submicron particle analyzer. Mean particle diameter 
and a CV value are shown in Table 1. 

[0033] Like example 1-2 - 1-5 example 1-1, various monomer combination was changed as 
Table 1, however the reactant microsphere was obtained. In addition, each example used the 
polymerization initiator in the amount which becomes 1.5-mol% to all monomers. The particle 
size and the CV value of a reactant microsphere which were acquired are shown in Table 1. 
[0034] The reactant microsphere was obtained like one to example 6 example 1-1 using the 
bottom-type (5) polyoxyalkylene derivative. The particle size and the CV value of a reactant 
microsphere which were acquired are shown in Table 1 . 
[Formula 6] 
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[0035] The reactant microsphere was obtained like one to example 7 example 1-1 using the 
bottom-type (6) polyOxyalkylene derivative. The particle size and the CV value of a reactant 
microsphere which were acquired are shown in Table 1. 
[Formula 71 

CH 2 =CC(OCH 2 CH) p (OCH 2 CH 2 ) q -0-C-N I - (6) 
0 0 

p = 5. q = 30( f a 7 f im&W) 



[0036] 
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[0037] The reactant microsphere obtained in the two to example 1 example 1-1 was prepared to 
amount of solid content 2wt% using the phosphate buffer solution (0.1M, pH=7.4), 3ml 
(pH=9.0) of 20mg [/ml ] cow serum albumin (it abbreviates to BSA hereafter)-0.1M phosphate 
buffer solutions was added to these 5ml, and it incubated at 4 degrees C for 24 hours. After 
reaction termination, centrifugal separation was carried out (for 4000rpm and 10 minutes), it 
refined by repeating actuation in which 0.1M phosphate buffer solution (pH=7.4) permutes a 
supernatant, 3 times, and the BSA fixed microsphere was obtained. 
[0038] The quantum of the amount of BSA immobilization of the obtained BSA fixed 
microsphere was carried out using the ninhydrin method. That is, after dissolving ninhydrin 



400mg and hydrindantin 60mg in methyl-cellosolve 15ml, the ninhydrin solution was prepared 
by adding 5ml (pH=5.5) of sodium acetate buffer solutions. After, adding 1ml of 4-N 
hydrochloric acids to 1ml of BSA fixed microsphere dispersion liquid obtained by the above on 
the other hand and processing at 100 degrees C for 2 hours, 4 moreN sodium-hydroxide solution 
neutralized, and distilled water adjusted to 5ml correctly. Furthermore centrifugal separation (for 
4000rpm and 10 minutes) was performed, 3ml of supernatants was measured, the 1ml of the 
above-mentioned ninhydrin solutions was added to this, and it incubated for 20 minutes at 100 
degrees C. After carrying out water cooling, as a result of computing the amount of BSA 
immobilization from the calibration curve which measured the absorbance of 570nm with the 
spectrophotometer and was beforehand searched for by the same actuation, it was 
25.8microg/ml. 

[0039] Like example of comparison 1 example 1-1, the alpha-methacrylic-omega-methoxy 
polyoxyethylene (molecular weight 3000) was used instead of the polyoxyalkylene derivative of 
a formula (4), however microsphere dispersion liquid were prepared, and BSA was contacted 
still like the example 2-1. Although the ninhydrin method was tried like the example 2-1 about 
this microsphere, the amount of BSA immobilization is Omicrog/ml, and it was checked that 
BSA is not fixed by the microsphere. 

[0040] Like two to example 2 example 2-1, a lmg [/ml ] Western Japanese horseradish 
peroxidase (it omits Following HRP) / 3ml (pH9.0) of 0.1M phosphate buffer solutions were 
used instead of BSA, however the HRP fixed microsphere was obtained. Next, the check of HRP 
immobilization of the obtained HRP fixed microsphere was checked by the coloring method by 
the enzyme activity of HRP. That is, when lOOmicro (10 mmol/1) of 1 and 2-phenylenediamine 
solutions 1 which are the substrate of HRP was added to 500micro of obtained HRP fixed 
microsphere dispersion liquid 1, it incubated for 10 minutes at 30 degrees C and lOmicro of 0.1 
moreN sulfuric acids 1 was added, brown coloration was seen and immobilization of HRP was 
checked. 

[0041] Like example of comparison 2 example 1-1, the alpha-methacfylic-omega-methoxy 
polyoxyethylene (molecular weight 3000) was used instead of the polyoxyalkylene derivative of 
a formula (4), however microsphere dispersion liquid were prepared, and HRP was contacted 
still like the example 2-2. Although the coloring method was tried like the example 2-2 about 
this microsphere, coloring was not seen but it was checked that HRP is not fixed by the 
microsphere. 

[0042] Like two to example 3 example 2-1, anti-[ lOmg //ml ] Homo sapiens hemoglobin-goat 
IgG / 3ml (pH9.0) of 0.1M phosphate buffer solutions were used instead of BSA, however the 
antibody fixation-ized microsphere was obtained. Next, the check of immobilization of the 
antibody of the obtained antibody fixation-ized microsphere was authorized by the existence of 
the agglutination reaction based on an antigen-antibody reaction. That is, when 500micro of 
obtained antibody fixation-ized microsphere dispersion liquid 1 was added into 1ml of SOOmicrog 
[/ml ] Homo sapiens hemoglobin-physiological sodium chloride solution and it incubated for 10 
minutes at 37 degrees C, the aggregate was seen at the bottom of a reactor and it was checked 
that the antibody is fixed by the microsphere. 

[0043] Like example of comparison 3 example 1-1, the alpha-methacryloyl-omega-methyl 
polyoxyethylene (molecular weight 3000) was used instead of the polyoxyalkylene derivative of 



a formula (4), however microsphere dispersion liquid were prepared, and the antibody was 
contacted still like the example 2-3. Although the agglutination reaction of this microsphere was 
tried, condensation was not seen but it was checked that the antibody is not fixed by the 
microsphere. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 



Among [type, the oxyalkylene radical of carbon numbers 2-4 and n are the numbers of average 
addition mols of an oxyalkylene radical, and OA expresses the positive number of 1-1000. Even 
if one sort of things have added the oxyalkylene radical, two or more sorts of things may add it. 
Even if it has added in the shape of random in the case of two or more sorts, you may add in the 
shape of a block. Rl and R2 express a hydrogen atom or a methyl group independently, 
respectively. J The reactant microsphere characterized by coming out and consisting of an 
oxyalkylene derivative expressed (Pori) and a copolymer with a hydrophobic radical 
polymerization nature monomer. 

[Claim 2] The functional matter fixed microsphere characterized by fixing the functional matter 
to a reactant microsphere according to claim 1. 
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(54) REACTIVE MICROSPHERE 

(57)Abstract: 

PURPOSE: To obtain a reactive microsphere, 
comprising a specific copolymer, excellent in dispersion 
stability in water or an organic medium, capable of 
readily and stably immobilizing a functional substance 
such as a protein and hardly causing the nonspecific 
adsorption of the protein, etc. 
CONSTITUTION: This microsphere comprises a 
copolymer of a (poly)oxyalkylene derivative of the 
formula [OA is a 2-4C oxyalkylene; (n) is the average 
number of added mol of OA and is 1-1000; R1 and R2 
are each H or CH3] and a hydrophobic radically 
polymerizable monomer (preferably styrene). The 
microsphere is preferably obtained by polymerizing a 
compound of the formula with the radically 
polymerizable monomer in water or a mixed solvent of 
the water with ethanol in the presence of a radical 
polymerization initiator at 10-60° C for 1-24hr. 
Furthermore, the compound of the formula is obtained 
by reacting, e.g. a mono(meth)acrylic ester of a (poly) 
alkylene glycol with N.N - carbonyldiimidazole. 
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